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to light. Five months afterwards the tubes were opened, and 
the contents of that which had been exposed to light gave the 
reaction of glucose. 

A correspondent of the Madras Times states that on the 
night of the 21st of October a remarkable meteor was seen at 
Treyandrum. It first became visible in the northern part of the 
sky, proceeding at a rapid rate and in a straight line, at an 
elevation of from 35 0 to 40°. It was visible for about four 
seconds. 

A Brahmin astronomer at Surat has “predicted” that a 
terrible earthquake will be felt in some parts of the Bombay 
Presidency either in December or January next. 

Indian papers state that during the first six months of this 
year as many as 183 tigers and cubs, 393 panthers and leopards, 
203 bears, 281 wolves, and 188 hyenas, were destroyed in the 
Central Provinces at a cost to the Government of about 9,000 
rupees (900/.). What a chance for any enterprising Zoological 
Museum ! 

We do not look for zoological statistics in the annals of trading 
companies ; but there is one report that does afford material, that 
of the Hudson’s Bay Company. There we see year by year the 
varying number of fur-bearing animals, given in a kind of 
Registrar-General’s return of deaths. This year we do not see 
the details, but we learn there has been a great dearth of mar¬ 
tens. A more serious ethnological fact is the great losses by 
small-pox among the Indians of the Saskachewan district, being 
no less than 3,000. Throughout the Hudson’s Bay district the 
Canadian Government is employed in regulating the Indians, but 
this no less forebodes their extinction ; the more particularly as a 
railway is advancing to the Pacific, and steamers are to be placed 
on the Saskachewan river and Lake Manitoba. Martens that are 
not killed and Indians that die mean reduced dividends to the 
Hudson’s Bay shareholders and traders. 

On the Chilian map is to be placed Augol, just made a city. 
It is situated in lat. 37“ 42' S., long. 72° 17' W., about three 
miles south of the head waters of the river Verzaro, and twenty- 
eight miles from Nacimiento. It was founded Dec. 6, 1862, 
and is a fortified place on the river Pecoiquen. 

At Santiago, in Chile, a zoological garden is to be formed in 
the Quinta Normal, or Normal Garden. 

From recent accounts in the Panama Star and Herald, it ap¬ 
pears the Panama pearl fisheries are now carried on by negroes, 
whose villages remind the traveller of Western Africa. The 
value of the fishery is about 30,000/. a year, but signs of ex¬ 
haustion are now showing themselves. This is greatly attribut¬ 
able to the use of diving machines. A gentleman who owns one 
of the islands, having regulated his fisheries in the Ceylon man¬ 
ner, found that after two years’ repose he got a larger crop. It 
is therefore suggested to regulate the Panama fisheries by law. 

Coad has been discovered at Neblinto in Chile. That 
country is already largely engaged in the shipment of coal. 

Muscat is now to be divided on the maps into two states, 
Muscat and Sohar, a once famous name. 

The diamond capital of Adamanta, at the Cape, is likely to 
become a permanent town. Its present settled and floating 
population is 20,000, 

The collector of Tinnevelly, in Madras, reports that he has 
come to the conclusion, after his inspection of the Government 
Pearl Fisheries, that the oysters migrate every year when young. 

The miners of Copiapa in Chile have undertaken an explora¬ 
tion by subscription of the rich mineral resources of their Cor¬ 
dillera, 
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NUMERIC RELATIONS OF THE VERTEBRATE 
SYSTEM * 

''PHERE are five (not four only) complete neural rib arches to 
to the cranium of all vertebrate animals, to wit: (i) The 
condylar or sensitive belt with the condyle plates for side ribs, and 
the lower arch of the transversely bipartite occiput for its vault 
piece ; (2) the petrosal or acoustic, containing the auditory nerves 
in its side beams (easily detected by removing the ear drum of 
Felines, &c.), and overarched by the interior belt of the occipital 
squama ; (3) the parietal belt originally containing the truegusta- 
tive of fixed tastes (sour, sweet, salt and bitter, the glosso-pha- 
ryngeal), in an incision j from which it is, however, soon crowded 
out by the internal carotid artery and the overlapping “ acoustic 
rib blade. ” The next (4) is the optic or frontal, visibly succeeded, 
in fishes, by (5) the ethmoidal or olfactory vertebra. * The rest of 
the cranium is formed by its “extremities” or prehensile appen¬ 
dages. 

The same numeric law which pervades the entire vegetable 
kingdom reoccurs in the human fabric in a very marked manner. 

The number of “radiating elements” in a coil or whorl, or of 
whorls in a cycle, or in cycles generally speaking, as in pine cones 
and flower buds, &c., are the following :— 

1, 2, 3 . S. 8, 13, 21, 34, 55, 89, 144, &c., progressing by the 
summation of the last two numbers. 

The bands or parallel coils of flowers or scales in pine cones, 
sunflower discs, &c., embody these numbers successively, as they 
grow steeper and steeper, alternately on the right and left. The 
vertical bands, or columns, give the number of parts of the cycles 
involved. 

The explanation heretofore given by me is this, that one element 
generates the other. 

The elements are radial; they are bilateral rays, with a rift, so 
to speak, on the opposite side. It is there where, in a like manner 
as the seed-leaves of flowering plants produce prolific “ ovules,” 
new radial organs are developed from the preceding ones— 
laterally at alternate heights and towards the wider spaces. 

This process, referred to the radial organs of plants in an early 
stage, will yield : — 

1. The numbers of parts in question, successively. 

2. The peculiar law of interpolations or of “divergence,” viz.: 
by a number of interstices represented by the second preceding 
one of each cyclar number. 

3. It will conclude the cycles, if it be supposed that the activity 
of each junior member depends on that of its progenital one ; as 
in all cases of simple branch developments. 

These numbers occur in like manner in the human frame, as 
follows : 

Inclusive of the terminal (ossified or gristly) coccygeal element, 
we have exactly thirty-four spinal vertebra. 

Classifying nerves by their work, or “function,” we find— 

3 pairs of cervical nerves (neck). 

5 pairs of brachial nerves (arms). 

8 pairs of pedal nerves, composed of 3 crural (lumbar) and 5 
ischiadic (sacral) ones. 

13 pairs of nerves to the rump. 

5 specific ones of the cranium. 

34 in all; whereas the number of the spinal vertebrae, which 
inclose the spinal cord is exactly 21, 

There are five pairs of “ extremities, ” organised after a common 
plan; (1) the lower, (2) the upper, (3) the temporal (bearing 
the lower jaw for a “member”), (4) the palate-facial, with the 
upper jaw for its “member,” (5) the opercular or hyo-tympanic 
one, forming the gill-lid in fishes or the tympanic ossicles in 
man ; and the digital extremity of which is gradually converted 
into the (hand-like) crimped (external and internal) cartilages of 
the ear. 

The five pair of haemal arches of the cranium,?.!?, the gill arches 
of fishes, are gradually transformed into the gristles of the gullet, 
&c. 

The main variation Consists in the varying, but “cyclar” 
number of “rays,” fingers, &c.; the varying cyclar number of 
their joints (1, 2, 5, 8, 13 respectively in a dolphin, with five 
carpels instead of eight, as in a man) and the varying cyclar 
number of “loose” ossicles, such as carpals, tarsals, teeth, &c. 
The number of spinal vertebra; is also variable, but not that of 
the cranial ones. 

* Abstract of a Paper read at the Indianopolis Meeting of the American 
Association for the Advancement of Science, by Dr. T. C. Hilgard. Reprinted 
fronikhe American Naturalist. 


©1871 Nature Publishing Group 







NATURE 


[ Dec . 28, 1871 


1 72 


The vertebral blocks, as well as the ribs, are the product of 
the primitive axial series of (invertebral) discs, which, when 
completely arrayed, each bear five branches, viz., two pair of 
haemal arches, two pair of neural arches, and a fascicle of parallel 
cleets, so to speak, which being cemented together, both in the 
front and rear, by the superficial ossification of the discs at either 
end, are fused into the block pieces, as found, e.g. in the young 
hog ; the cementing slab covering the big neural rib head like¬ 
wise, and not only the pentagonal prismatic block. The first 
disciform ossification we find in the corals, forming cribrose 
ethmoidal discs, such as the closely set “ sigillate impressions ” 
of the Astrsea, and afterwards left behind as the coccyx, of 
Byathophyllum, 


SIEMENS' DYNAMO-ELECTRIC LIGHT * 

A SERIES of experiments was made last week at Sheerness, 
■*** with a view of ascertaining the applicability of Siemens’ 
dynamo-electric light to torpedo services in time of war. This 
scientific combination is produced, as its name signifies, by the 
application of excessively rapid motion generated from, the fly¬ 
wheel of a steam-engine to a very powerful set of ordinary gal¬ 
vanic “coils ” in connection with soft-iron magnets. The leather 
strap from a four-horse power engine, encircling a small gun- 
metal pinion, causes it to revolve with the extreme velocity of 
1,600 revolutions per minute, inducing motion in an electric 
“bobbin” at the side of an apparatus consisting of several sets 
of strong insulated coils. A stream of electricity consequently 
passes through them. This stream is conducted to a second series 
of coils, larger and more powerful than the first, which are also 
in combination with a pinion revolving 800 times per minute, 
thus intensifying the stream as it passes through them to a very 
considerable degree. Both negative and positive currents are 
now alternately given off from another u bobbin ” at the side of 
the second series of magnetic coils, to the train of insulated wires, 
which conveys them to the position from which the dynamo- 
electric light is to be exhibited. Here there is a delicately con¬ 
trived apparatus for containing the carbon points, between which 
the light is to be generated, adjusted at the top of a tripod some¬ 
what similar in construction to that of a surveying instrument. 
At the back of the two carbon points, and “ slotted” vertically 
to admit of their holders passing through it, is a concave reflector 
of white polished metal, which collects the rays of light into a 
focus, and transmits them in any required direction by means of 
an adjusting hand wheel below. A minute aperture in the centre 
of the reflector, precisely behind the j unci ion of the two carbon 
points, throws a representation of the flame upon a piece of opal 
glass in a frame fixed at the back of the reflector; and through the 
agency of another small hand wheel which causes the carbon 
points to approach or recede from each other, the flame can 
be reduced or intensified at pleasure, by simply turning the 
wheel, care being taken at the same time to keep a watchful 
eye upon the picture produced, as the withdrawing of the 
points to too great a distance from each other will extinguish the 
light. It should have been remarked before that ample means 
are taken by lubricating the electrical apparatus to counteract 
the evil effects which might otherwise arise from the excessive 
friction consequent on the rapidity of motion in the several parts. 

The object of instituting the series of experiments which were 
made on Monday was to ascertain if it was possible to throw 
such a stream of light upon an enemy’s working parties engaged 
in interrupting communications with a line of torpedoes at night, 
as would render them sufficiently conspicuous to be fired at and 
consequently driven off. The place selected was the new fort at 
Garrison Point, Sheerness. The engine and “coils” were 
erected in the enclosure of the fort, while the instrument itself 
was placed in one of the massive embrasures piercing its sides. 
No sooner was steam got up and the order given to turn ahead, 
than the burring noise of the machine indicated that electricity 
was being rapidly generated, sparks and stars of vivid blue light 
being given off at the various joints. Another instant, and a 
vivid stream of light shot across the sea to a number of ships 
lying in the offing at a distance of about two miles, lighting them 
up with the brilliancy and distinctness of broad moonlight. The 
effect was magnificent Clouds of mists, rendered visible by the 
intensity of the rays shooting through them, rolled across the 
broad field of bright light from time to time, not, however, in¬ 
terrupting the view in their progress. By shifting the direction 
of the rays laterally, each object in turn came within the compass 
* Reprinted from the Times. 


of the portion of horizon rendered clear. In. fact, it was 
sufficiently apparent that no objects of any appreciable size, 
such for instance as an enemy’s boats, could come within a mile 
or more of one of Siemen’s dynamo-electric instruments in opera¬ 
tion without being rendered conspicuous to any battery in the 
vicinity, and consequently involving to themselves the most 
imminent danger. Hence the result of the experiments may be 
pronounced a success ; whether, however, a corresponding effect 
might not be obtained by a succession of parachute lights thrown 
from a rocket or mortar is quite an open question. 


PHYSICS 

Note on the Spectrum of the Aurora 
On the evening of November [9 there appeared one of the 
most magnificent crimson auroras ever seen at this place. 
When first observed, at about a quarter before six P.M., it con¬ 
sisted of a brilliant streamer shooting up from the north-western 
horizon ; this was continued in a brilliant red, but rather nebu¬ 
lous mass of light, passing upward and to the north. Its highest 
points were from 30° to 40° in altitude. A white aurora, con¬ 
sisting of bright streamers, appeared simultaneously, and extended 
round to the north-east.* 

The crimson aurora was examined with the spectroscope at 
six o’clock. The instrument used was a single glass-prism spec¬ 
troscope, made by Duboscq, of Paris. On directing the slit 
toward the brilliant streamer above mentioned, a bright spectrum 
was observed consisting of five well-marked lines. A millimetre 
scale attached to the instrument was then illuminated with a gas 
flame, the auroral lines being readily measured, even when the 
numbers on the scale were bright enough to be read distinctly. 
The sodium line was used to adjust the scale, being equally 
divided by the division 100 ; the width of the slit was about one 
millimetre. As thus arranged, the five auroral lines, beginning 
at the red end, had the following positions:—Scale-Nos. 90, 
110-5, 130, 138, 149. The brightness of the lines was, following 
the above order, 3, I, 5, 2, 4, the second line from the red end 
of the spectrum being the brightest. The line marked 90 and 
the one marked no‘5 were sharp and well defined ; the others 
were all nebulous on the edges. Before the measurements were 
completely verified by a second comparison, the crimson aurora 
entirely vanished, having endured less than half an hour. In the 
white aurora which remained, the spectroscope showed four of 
the five lines given ; the crimson line alone was absent. The 
measurements are exact to half a division of the scale. 

To determine the approximate wave-lengths of these lines, 
comparison was made both with certain metallic lines and with 
the lines of the solar spectrum. On the scale of this instrument 
the metallic lines employed read as follows:— 

Ka 63, Lia 79, Sr# 80, H(r) 82, Caa 91, Sra 96, Ca# 113, H(/) 
146*5, Sr§ 163, Cs# 165, Csa 167, Rba, & # 200, K# 218. 
The Fraunhofer lines measured as follows :— 
a 70*5, B 76, C 82, D 100, E 124*5, & l 3 °> F 146*5, G 189. 

Direct interpolation was used in comparing the wave-lengths of 
the auroral lines with those given above, the wave-lengths of the 
Fraunhofer and elemental lines being taken from Gibbs’s tables 
(Amer. Jour, of Science and Arts, II. xliii.i ; xlvii. 194). This 
method was believed capable of giving results as close as the 
instrumental measurements. In this way the wave-lengths of the 
five auroral lines were obtained, as given in the following table: 



Scale 

Wave¬ 

Auroral 


Line, 

number. 

length. 

lines. 

Other measurements. 

B 

76 

687 



C ' 

82 

656 



(0 

90 

623 

623 

627 Zollner. 

D 

IOO 

589 



(2) 

110-5 

562 

562 

557 Angstrom. 

E 

124 ’5 

527 



( 3 ) 

130 

517 

517 

520 Wintock. 

b 

130 

517 



( 4 ) 

138 

502 

502 


F 

146-5 

486 



( 5 ) 

149 

482 

482 

485 Alvan Clark, Jr. 

G 

189 

431 




* Professor Newton informs me that he observed an equally brilliant red 
patch of auroral light in the north-east, five or ten minutes earlier. Since the 
lower end of the red streamers was much lower than that of the white, it 
would seem as if the red were seen through the white, the red being most 
remote. 
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